Medical and Pharmaceutical University-The combination of poor sleep quality and high job strain may provoke poor health status. Meanwhile, a sense of coherence (SOC), composed of comprehensibility, manageability and meaningfulness has been associated with adoptive measures in responding to life stress. In this study we investigated the impact of job strain on the sleep quality in civil servants and the extent to which SOC affects their sleep quality. In this cross-sectional study we evaluated 1682 civil servants working in departments related to the municipality of T city in Toyama prefecture, Japan, in the spring of 2001. Using the validated Japanese versions of Pittsburgh sleep quality index (PSQI-J), SOC-13 and a self-reported questionnaire providing information on psychosocial stress in the workplace, we conducted logistic regression analysis to assess the impact of low and high SOC (differentiating by the median score) on sleep quality in different levels of job strain. Using a cut-off point of 5.5 in the PSQI-J global score, high job strain subjects were less likely to have good sleep quality (Odds ratio=0.62; 95% confidence interval: 0.44-0.86) compared with those with lower levels of strain at the workplace after adjusting for potential confounders. Compared with high job strain/low SOC subjects, high job strain/high SOC civil servants were likely to have better sleep quality (Odds ratio=2.12; 95%CI: 1.08-4.19) after adjusting for age, sex, employment category, level of education and negative affectivity. Increasing psychological stress at the workplace may decrease sleep quality in Japanese civil servants, but a high sense of coherence may attenuate the adverse impact of job strain on sleep quality.
The significant influence of the psychological work environment on health has been focused on in a large number of articles [1] [2] [3] [4] [5] [6] [7] . According to Karasek 8, 9) , job strain results from the interaction of two factors (1) job demand and (2) the degree of control a worker may exert over those demands, so that control is a modifier of job demand.
Sleep disturbance as a pervasive health problem has also been addressed in several studies in the Japanese population [10] [11] [12] [13] . Doi 14) reported that sleep disturbance and hypnotic medication use were prevalent among Japanese adults. But little is known about the job stress-sleep interface and possible effect of mediators on sleep quality in Japan. Landsbergis 15) showed an association between job strain and sleep problems, depression and psychosomatic symptoms. Due to the fact that psychological work stress and sleep quality are two important areas of concern in the daily life of all workers, in our study we intended to investigate the quality of sleep in our sample of Japanese civil servants with various levels of job strain; from low control and demand (passive) to high control and demand (active). For this purpose the Pittsburgh sleep quality index (PSQI) 16) was used, as it has been found to be a sensitive tool in distinguishing good and poor sleepers.
On the other hand, Antonovsky proposed a sense of coherence (SOC) as a construct that predicts effective coping measures and good health as a buffer or moderator [17] [18] [19] [20] . SOC has been defined as a global orientation that expresses the extent to which one has a pervasive, enduring though dynamic feeling of confidence that (1) the stimuli deriving from one's internal and external environments in the course of living are structured, predictable and explicable; (2) the resources are available to one to meet the demands posed by these stimuli; and (3) these demands are challenges, worthy of investment and engagement.
Nevertheless, in a study of 200 randomly selected subjects in Tokyo the buffering effect of SOC on stressful life events was not sufficiently proven 21) . Flannery 22) also reported that SOC was not found to be a buffer variable for life stress in a study on 95 American subjects. To provide more information from the Japanese population our second objective in this study was to assess the extent to which SOC, as a coping measure in stressful events, may influence the sleep quality of civil servants.
Methods

Subjects
In this cross-sectional study we evaluated 2,080 civil servants working in departments related to the municipality of T city in Toyama Prefecture, Japan, in the spring of 2001.
The response rate was 80.9% as 1,682 participants filled in the questionnaire. The data for 87 of the subjects were excluded due to lack of relevant information about the scales.
We divided the civil servants into four groups based on the classification system used in the national census (1995): 1) Administrative 2) Professional 3) Clerical and 4) Protective, Transportation and Telecommunication service workers who we put into the Office Support category. We also stratified the age of the participants into four groups: 29 or younger, 30-39, 40-49 and 50 yr or older. This follow up study is in collaboration with the Whitehall II study 23) which was set up to investigate the degree and causes of the social gradient in morbidity and mortality in a cohort of civil servants in London.
Questionnaire
Sleep quality: We used the Japanese version of the Pittsburgh Sleep Quality index (PSQI-J) 24) . The PSQI is a self-administered questionnaire, which assesses subjective sleep quality during the previous month. The PSQI generates 7 components (range of score 0-3): sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleeping medication and daytime dysfunction. The sum of these seven component scores produces one global score of subjective sleep quality. The mean PSQI-J score for men was 4.81 ± 2.90 and for women was 5.23 ± 2.54.
Sense of coherence:
We used the Japanese version of SOC-13 25) for our survey. The items were rated on a seven-point likert scale in which higher values indicate stronger SOC. SOC as a global perceptual predisposition in responding to life stress consists of three dimensions of comprehensibility, manageability and meaningfulness, which are equally weighted and together make an overall score. The mean SOC score for men was 54.7 ± 10.4 and for women was 52.8 ± 10.2.
Job strain:
The questionnaire used by Bosma 2) to report the work environment characteristics (based on Karasek's job strain model) in the Whitehall II study was adopted for this study to assess job strain (appendix). Face and content validity plus internal consistency-reliability was satisfactory for the scale, which had already been used in other fields in Japan and also in other countries. We created four job-strain groups constructing a high and low group for demand and control dimensions by dividing the distributions of these dimensions at their respective medians and cross-classifying subjects. Fig. 1 shows the resultant four job-strain groups.
Negative affectivity is the disposition to respond negatively to questionnaires and may overestimate or underestimate correlations between self reported work characteristics and self reported health and disease 26) . Negative affectivity was measured with the negative affect subscale of the affect balance scale.
The education level of participants was categorized into four groups: 1) primary school, 2) high school, 3) college or vocational school and 4) university graduated.
Statistical analysis: To detect the differences in age, gender and employment among the job strain groups a chi square test was applied. Logistic regression analysis was used to determine the odds ratios (ORs) of sleep quality in relation to sociodemographic factors in one model and in relation to SOC levels in the job strain groups in another model. Doi 24) reported that a global PSQI-J score of 5.5 provides an optimal cut-off point of sensitivity and specificity for subjective sleep quality in both groups of psychiatric disordered and control Japanese subjects. Higher ORs indicate better sleep quality. High and low SOC groups were created by dividing the distribution of the SOC score at its median. All reported significance levels are P<0.05 (two-tailed test). Goodness of fit was assessed with the HosmerLemeshow test 27) . The data were analyzed with SPSS.
Results
Cronbach's alpha for the two components of Karasek's jobstrain model was: 0.77 for job control and 0.68 for job demand. Cronbach's alpha for the sense of coherence The sociodemographic characteristics of the subjects in job strain groups are shown in Table 1 . The Proportion of women with high job strain (21.5%) was significantly higher than of men (12.7%) and 50.8% of the subjects in the Administrative group reported having low job strain and 4.6% said that they had high job strain (low job control and high demand) at their workplace.
The associations between sleep quality and sociodemographic factors are summarized in Table 2 .
Women were less likely to have good sleep quality (OR=0.79; 95% confidence interval: 0.64-0.99) than men, and the Administrative group was more likely to have good sleep quality than the other employment categories but there were no significant differences in sleep quality among the age groups.
The results of logistic regression analysis shown in Table 3 indicate that the high job strain group had the worst sleep quality among the four groups in the job strain model (OR=0.63; 95%CI: 0.47-0.86). After adjusting for age, sex, education, employment and negative affectivity the result remained significant (OR=0.62; 95%CI: 0.44-0.86). Table 4 shows the ORs for sleep quality in the groups in the job strain model with high and low SOC scores. Compared with high job strain/low SOC subjects, high job strain/high SOC civil servants were likely to have better sleep quality (OR=2.12; 95%CI: 1.08-4.19) after adjusting for potential confounders. Meanwhile, after multivariate analysis the ORs for sleep quality in the low strain (OR=1.64; 95%CI: 0.99-2.71) and active (OR=1.29; 95%CI: 0.72-2.30) groups were not significantly different in the low and high SOC subjects.
Discussion
Antonovsky's SOC ought to explain why some people manage stress and stay well while others break down. In this study we examined the moderating effect of Antonovsky's SOC on sleep quality in Japanese civil servants with various degrees of psychosocial stress at work. We observed that high job strain subjects had the poorest sleep quality, but a sense of coherence may moderate the negative impact of psychosocial stress at the workplace on sleep quality in this group.
Although in some reports 21, 22, 28) the buffering effect of SOC was brought into question, our findings clearly support the idea of a moderating effect of a SOC. It indicates that should subjects with high levels of job strain believe they lack the ability to cope effectively with stressful events and future problems and therefore are unable to commit themselves to face them properly, they will experience more adverse sleep quality.
Sleep quality is an important clinical construct in both community-based and general practice. The perceived quality of sleep is a global self-assessment of one's own sleep that includes insufficient sleep, light overnight sleep or impaired function in daily life caused by sleep disruption. The presence of psychosocial stress at work and its accompaniment with poor sleep quality may provoke other physical and psychological problems. Our findings supported the proposition by Antonovsky 20) that the strength of one's SOC was a significant factor in facilitating the movement toward health, by detecting that civil servants with high job strain and higher SOC could adopt better coping measures in order to contrast the negative impact of work place stress on their quality of sleep.
People may react differently to a given work environment, some perceiving high levels of stress, whereas others do not, so that some people may develop health problems more readily than others. This is illustrated by the job strain model, where considering control and demand at the workplace increases the likelihood of poor sleep quality, but individual characteristics (such as SOC in our survey) may influence how great an impact the work environment has on sleep quality.
Since the level of control at the workplace cannot increase with the pace of demand, higher levels of job demand may be a factor associated with poor sleep quality in high job strain subjects. On the other hand, as is indicated in Table 4 , the sleep quality of subjects with higher SOC in comparison with low SOC individuals was likely to be better in those with low job control (high job strain and passive groups). Noting that Job strain components were not highly correlated with SOC in this study (results not shown), our findings suggest that increasing the latitude of control at work place may also have an improving effect on sleep quality. This may be achieved by adopting measures for work characteristics in order to give more decision making authority (Appendix) to civil servants after considering its feasibility for each organization.
Synthetic and natural corticosteroids have been shown to reduce rapid eye movement sleep and to increase intermittent wakefulness or light sleep 29, 30) . On the other hand, there is evidence that acute mental stressors increase cortisol excretion 31, 32) , but the effects of chronic mental stress on the plasma cortisol level are less clear. Payne 33) in a study on members of a cardiac surgery team reported that higher levels of urinary cortisol were associated with self-perceived mental stress. Although we did not measure the cortisol level in our subjects, it may play a role in explaining poor sleep quality in the high job strain group.
The following limitations of our study must be taken into consideration. We could not differentiate between acute and chronic sleep problems due to the crosssectional nature of our study and also the time limit applied was just one month prior to the study. Furthermore, the ascertainment of sleep quality was based merely on self-reported symptoms. We also did not use the criteria described in the DMS-IV 34) or polysomnographic recordings to specifically check the sleep components for duration, efficiency and latency. In addition, information bias is a potential source of bias in our study, because information on job strain, SOC and sleep quality was obtained from self reports. Not surprisingly, negative affectivity was found to have a strong negative association with subjective sleep quality but because the measure of negative affectivity was controlled for in the final multivariate model along with other variables, it was unlikely to have biased the result.
In conclusion, our findings have indicated that a sense of coherence may have had a moderating effect in improving subjective sleep quality in high job strain subjects who also suffered from the worst sleep quality among our sample of Japanese civil servants.
